High extracellular potassium protects against the toxicity of cytosine arabinoside but is not required for the survival of cerebellar granule cells in vitro.
Depolarization of cerebellar granule cells with elevated potassium has been described as essential to maintain their survival in culture. There are several reports that this is only specific for rat cerebellar granule cells and not those of mouse. We reinvestigated this issue and found that although high potassium enhanced the survival of cerebellar granule cells from both rat and mouse it was not essential for the survival of those cultures. Further analysis of the culture system indicated that high potassium offered protection against the toxicity of glutamate and cytosine arabinose (Ara C), a standard antimitotic additive to cultures of granule cells. Ara C was found to be toxic to cerebellar cells after potassium withdrawal at concentrations standardly used in culturing these cells (10 microM). High potassium was found to diminish the expression of p53. Ara C toxicity is known to utilize the p53-dependent signaling pathway to initiate apoptosis. Another depolarizing agent, veratridine, offers no protection against Ara C but we provide evidence that the protective effect of high potassium against Ara C is mediated through calcium balance within the cells. We suggest that there is no requirement for high potassium in terms of cerebellar granule cell survival. The previously proposed role for high potassium in the survival cerebellar granule cells is rather a protective effect against toxic substances in serum such as glutamate or against agents such as Ara C.